INTRODUCTION
Nonpegmatitic beryllium deposits of a type not previously known in North America were found in several localities in the western part of the Seward Peninsula, Alaska, during geologic mapping by the U.S. Geological Survey in 1961 and 1962, and anomalous geochemical concentrations elsewhere suggest that other comparable deposits may be found. The area under discussion is shown in figure 1.
Tin deposits have long been known in the western Seward Peninsual (see "Selected bibliography"), and beryllium minerals and beryllium-bearing skarns have been known in the Lost River area since 1942. In 1960, W. R. Griffitts of the U.S. Geological Survey noted that reports published by the U.S. Bureau of Mines indicated that beryllium was present in anomalous amounts in placer concentrates elsewhere on the Seward Peninsula, and this observation led to the geochemical reconnaissance which resulted in the discovery of the deposits described below.
The writer gratefully acknowledges support received from many sources. A beryllium detector built by John Ohm of the Geological Survey, under the guidance of W. W. Vaughn, aided mapping of the Rapid River deposits and the estimation of grade of ores. Donald Grybeck and T. E. Smith assisted in the field investigations, and G. D. Eberlein helped in sample collection. Many Alaskan residents and organizations freely provided material support and aided the author in many ways.
LOCATION AND ACCESSIBILITY
Nome is the nearest large town, Teller, Teller Mission, and Wales are villages within the area ( fig. 1) . Gasoline, foodstuffs, and common supplies are available at Nome and Teller, although the selection is limited prior to the arrival of the first ship in Nome in June or July. Three established airlines serve the western Seward Peninsula from Nome and Teller, and supplies can be landed at numerous small unmarked airstrips as well as at larger airfields. Heavy supplies and equipment must be lightered ashore or landed from barges which serve the coastal areas from Nome and from Teller, which is the nearest deepwater harbor. A mining access road is under construction from Teller to Lost River, and a gravelled road is under construction between Nome and Teller. A good gravel road leads from the beach at the mouth of Lost River to an airstrip which can accomodate C-46 cargo aircraft, and thence to the mine.
The various reports listed in the bibliography, especially Lorain and others (1958) , provide more detailed information on access, climate, and operating problems.
GEOLOGIC SETTING
The principal rocks of the western Seward Peninsula are the slate of the York region, a thick unit of highly deformed and slightly metamorphosed shale, graVwacke, and schistose argillaceous limestone of pre-Early Ordovician age (Steidtmann and Cathcart, 1922) , and the Port Clarence Limestone, a thick sequence of limestone, argillaceous limestone, and dolomitic limestone which overlies the slate unconformably. The Port Clarence Lime stone has yielded fossils ranging in age from lowest Early Ordovician to Late Silurian. Recent geologies mapping has disclosed that in the York Mountains a shaly limestone, generally schistose and cut by numerous quartz-calcite veins, lies between the slate of the York region and rocks generally referred to the Port Clarence Limestone; it too is probably pre-Early Ordovician in age. Numerous small bodies of basic rocks were intruded into the slate in pre-Early Ordovician time, and one sheared gabbroic dike has intruded the schistose limestone. The Port Clarence Limestone and older rocks have been intruded by granites, rhyolites, and quartz diabase dikes. A long period of erosion and deformation probably intervened between deposition of the slate of the York region and the Port Clarence Limestone.
Within the area containing the known beryllium deposits, the Port Clarence Limestone is predominantly Early Ordovician in age, although some Middle Ordovician rocks are known.
Sections of the limestone 3,0001feet thick have been measured, and it is probably much thicker in places.
In Late Cretaceous time, plutons and dikes of medium-to coarse-grained biotite granite and rhyolite porphyry intruded the slate of the York region and Port Clarence Limestone. Subsequently, quartz diabase dikes were injected along some of the fractures of the same systems occupied by earlier dikes. The granite forms bosses which are exposed at Cape Mountain, Ear Mountain, Brooks Mountain, Tin Creek, and Black Mountain (figs. 1, 4, 7, and 8), and which underlie the Lost River mine area, and probably the Potato Mountain area, at shallow depth. The youngest igneous rocks, of Quaternary and Recent ages, are dikes and flows of olivine basalt, in part scoriaceous.
Coarse cobble and pebble conglomerates occur on the York Terrace, which appears to be an elevated marine platform along the southern part of the York Mountains (Steidtmann and Cathcart, 1922, p. 16 ). The conglomerates are probably not more than 150 feet thick, and crop out in isolated patches having areas of generally less than a square mile.
Because the slate of the York region generally surrounds the younger Port Clarence Limestone in the western and northern Seward Peninsula, earlier workers interpreted the structure as a great north-trending faulted syncline (Steidtmann and Cathcart, 1922, p. 32) . Recent detailed geologic mapping has shown that in the York Mountains numerous low-angle thrust faults cut the limestone and locally cut the slate. Over an area about 30 miles in an east-west direction and 20 miles in a north-south direction, the Port Clarence Limestone dips generally north at angles from a few degrees to almost vertical. This attitude prevails to the west end of the York Mountains where the contact with the slate strikes almost north. This is believed to be strong evidence that the Port Clarence is in thrust contact with the slate. The constant northward dips of the limestone beds, even where thrust sheets of different facies of limestone of approximately equivalent age overlie each other, constitute the most notable structural feature in the York Mountains and probably explain the fact that thrusting was not previously recognized.
Following the thrusting, normal faults of three distinct systems occurred in the limestones. The strongest and most persistent system strikes generally N. 70 85°E. and is characterized by faults which are downthrown to the south, the second set strikes N. 30 50° W., and the third set strikes a few degrees west of north. These fractures guided the emplacement of the dikes and provided the main channels for ore deposition. Most of the known beryllium deposits are alined along a zone about 7 miles long and 2 to 3 miles wide which trends N. 80-85° E. from Rapid River on the west to east of Tin Creek ( fig. 1 ) and which contains numerous dikes and faults as well as several plutons. This zone is a large-scale feature which is evident only on geologic maps covering areas larger than those that accompany this report, although individual maps (figs. 2, 3,4) depict fractures and dikes which are part of the large zone. A few beryllium deposits occur as veins along fractures formed radially around the granite on Tin Creek (fig. 4) , and in innumerable small fractures near or above buried plutons.
BERYLLIUM DEPOSITS
The beryllium-bearing deposits found to date lie along a zone about 7 miles long by 2 to 3 miles wide that extends N. 80°E. across the drainage basin of Lost River. Within this zone are four distinct mineralized areas, each about 4,000 feet long by 1,000 feet wide; however, only a small part of the bedrock in these areas is ore.
Except for minor amounts of beryllium in tactite (skarn) near granite contacts, the beryllium deposits are replacement lodes in limestone and consist of veins, pipes, and irregular stringer lodes. Veins range from a few hundred to 2,000 feet in length and from less than 2 to 12 feet in thickness. Some stringer lodes cover areas of several thousand square feet. In any one area, veins, pipes, and stringer lodes generally occur together.
The beryllium ores are nondescript rocks which differ but slightly in appearance from the argillaceous limestones in which they commonly occur. In hand specimen, the ores are noticeably heavy, for their specific gravity ranges from 2.98 to 3.5, substantially above that of the limestone (2.60 2.65). On weathered surfaces, the ores often have a distinct purplish or faint greenish caste, and the purplish coloration especially contrasts with most of the surrounding limestone. Faint bands, generally a few millimeters wide, are oriented subparallel to the veins. Late veinlets as much as a few millimeters thick, generally white, cut the ores and stand out on weathered surfaces. These veinlets both parallel and cut across the faint banding. A gray-white lichen grows preferentially on some ores and aids in their recognition. Where found in argillaceous limestone, the ore customarily weathers into blocks substantially larger than the limestone because of its greater coherence and its resistance to frost action and to solution.
Although the ores vary somewhat from deposit to deposit, they all consist basically of fluorite, diaspore, chrysoberyl, white mica, and tourmaline, together with minor amounts of other beryllium minerals, sulfide minerals, hematite, manganese minerals, and other minerals as yet unidentified.
The modal composition of typical ore, as determined by a study of thin sections, is, in percent: fluorite, 45 65; diaspore, 5 15; tourmaline, 0 10; chrysoberyl, 3 10; white mica, 0 5; small amounts of hematite, arsenopyrite, euclase, phenakite(?), milarite(?), bertrandite(?), and pyrite; and minute amounts of other minerals. The fluorite occurs as clear ovoid grains as much as 2 mm in diameter and as intimate inter growths with other minerals as small as a few microns in diameter. The space between the larger fluorite grains is filled with a very fine grained intergrowth consisting of fluorite, diaspore, and chrysoberyl, and, less commonly, tourmaline and mica. The chrysoberyl is commonly on the borders of the fluorite. Some chrysoberyl occurs as festoonlike bands composed of grains a few microns across. Other festoonlike bands are composed of fluorite and almost cryptocrystalline mica(?). Occasionally grains of chrysoberyl, phenakite(?), bertrandite(?), and milarite(?), generally less than O.lmm in size, occur in fractures in the larger fluorite grains. Younger veins cutting the ores may be similar in mineralogy to the groundmass but of noticeably coarser texture, or they may consist of mica, fluorite, euclase, bertrandite(?), milarite(?), and hematite. Where mica predominates over fluorite in the late veinlets, cassiterite and hematite occur, as well as an unidentified sulfide mineral resembling tetrahedrite. The euclase in the late veinlets forms lustrous pearly-white flakes as much as a centimeter in diameter. Locally, as in the Lost River valley, late veinlets of purplish fluorite and white mica as much as 2 inches thick cut the ores. Some specimens of ore from Tin Creek are encrusted with white mica in tabular growths. Unusual nodules as much as a foot in diameter occur in the Camp Creek ores; a typical nodule consists of a central core of very fine grained chrysoberyl, diaspore, and minor white mica surrounded by a rim as much as an inch thick of gray to faintly purplish fluorite. Abundant white mica and diaspore occur between the rim and core, and a black manganese oxide coats fractures in the nodules. These nodules contain as much as 6 percent In late veinlets; associated with white mica; common. In late veinlets; associated with mica;
uncommon. In quartz-muscovite veins at Lost River mine; absent or rare in fluorite ores. In altered granite at Lost River mine; rare or absent in fluorite ores. Enclosed in fluorite in some ores from Rapid River; rare.
1 Usual BeO content of similar minerals as reported by Warner and others, (1959) . 2 Pure chrysoberyl separated from ore from Rapid River and analyzed spectrographically by John Hamilton of the U.S. Geological Survey contains 7 percent Be (19.4 percent BeO).
BeO. Hematite and a black manganese mineral provisionally identified as todorokite are conspicuous in some ores from Camp Creek and Tin Creek. A summary of information on the beryllium minerals identified to date is given in table 1. All except milarite are confirmed by X-ray diffraction.
The beryllium in the ores is believed to be present principally in definite beryllium minerals, although small amounts are in minerals that normally do not contain beryllium, especially in tourmaline. Preliminary spectrographic analyses of virtually pure fractions of other minerals separated from the ores gave the results reported in table 2.
Because many specimens of ore containing as much as 6 percent BeO contain no tourmaline, it is assumed that the beryllium in tourmaline constitutes only a minor percentage of the total beryllium in bulk ore samples. In one specimen tested, about 85 percent of the contained beryllium was recovered as chrysoberyl.
Spectrographic analyses of bulk ores from several of the deposits show small amounts of other common elements, as shown in table 3. No attempt has yet been made to account for the distribution of these elements, but their presence may influence the choice of recovery processes and metallurgy of the ores.
KNOWN LODES
The four areas where deposits have been found are described below in the order of their assumed potential.
CAMP rKF.tk-i.OSr KIVFK MINI-
The largest known veins, as well as the largest potential reserves of beryllium, are near the Lost River mine ( fig. 2 ). The deposits consist of (1) a discontinuous vein or stringer lode-trending eastward for about 5,000 feet along the south slope of Camp Creek from a point near the junction of Camp Creek and Cassiterite Creek and (2) of innumerable smaller bodies in and near the Lost River mine. Neither (1) nor (2) has yet been studied in detail by the Geological Survey.
The ore in Camp Creek trends approximately east-west in the western 1,000 feet where outcrops are discontinuous and about S. 85° E. for 2,000 feet, where it is traceable as a practically continuous run of heavy float which is within a few feet of its bedrock source. A continuation, or a noticeably narrower en echelon vein, crosses Camp Creek east of its main north tributary and has been traced by Mr. Grothe (one of the owners of the Lost River mine) for at least another 2,000 feet, almost to the ridgetop between Camp Creek and Tin Creek. The weathered beryllium ore is dark purplish and stands out as a heavy float run containing thousands of tons. Ore occurs locally along cross fractures perpendicular to the main lode. Where exposed in the bed of a small gully near the eastern end of the zone of continuous float, the vein zone consists of three -parallel clayfilled fractures that dip steeply south. The limestone between the fractures is partly replaced by the usual fluorite-beryllium ore. A chip sample taken across 40 feet of bedrock perpendicular to the veins contained detectable beryllium. Bulk samples of float ore and individual specimens of ore from Camp Creek were analyzed (table 4) . Most of the selected specimens contain more than the usual number of late white veinlets, which explains the fact that they contain more beryllium than the bulk samples.
The occurrence and distribution of beryllium within the immediate area of the Lost River mine are not yet well known. Numerous veinlets of fluorite, tourmaline, chrysoberyl, and diaspore, ranging in thickness from a hairline to several inches, cut the marmorized limestone. Banded fluoritetourmaline rock forms local selvages along the walls of the Cassiterite dike and also small veins parallel to the dike; samples from the selvages contain beryllium in the range 0.0015 to 0.15 percent (0.004 to 0.42 percent BeO) (McKelvey, 1960, p. A5> . Zones of iron-stained, altered, and fluoritized limestone which occur underground along the walls of the Cassiterite dike on the main-adit level contain beryllium in amounts estimated on the basis of preliminary examination with the beryllium detector at as much as 0.5 percent BeO. In contrast to the fluorite-beryllium veins elsewhere in the district, this banded fluorite-tourmaline rock locally contains as much as 3.35 percent tin, most of which is in cassiterite. The distribution of these fluoritized rocks within the mine is shown on detailed geologic maps prepared in 1953 55 (Sainsbury, in press ).
During 1960 and 1961, the U.S. Bureau of Mines drilled several dozen percussion drill holes in marmorized limestone along Cassiterite Creek to test the overall tenor of the limestone, and a report on this work is being prepared (J. A. Herdlick, oral communication, 1962) . Complete evaluation of the beryllium potential of the Lost River mine will require additional detailed work.
LOST RIVER VALLEY
The known beryllium lodes in what is here termed "Lost River valley" form an eastwardtrending belt of en echelon replacement veins which cross Lost River about lj miles below the Lost River mine (fig. 2) . The deposits were discovered in late August 1962 and have not yet been mapped in detail. The ore is the usual banded fluorite-diaspore-chrysoberyl variety. Vein material has been found in place and as float in a zone approximately 1,000 feet wide and 4,200 feet long. The known mineralized area starts near an old airstrip on the low hill between Lost River and Tin Creek and continues west at least as far as the Bessie and Mabel prospect, which lies on the ridge between Lost River and Curve Creek. The geology in the vicinity of this prospect was shown first by Steidtmann and Cathcart (1922, p. 78) . East of the alluvium in Lost River, several replacement veins as much as several hundred feet long are marked by continuous runs of float in the thin mantle of frost-riven limestone and tundra which covers bedrock. These veins are parallel to discontinuous mafic dikes which weather dark brown. Locally, replacement veins lie along dike walls, but most of the veins are along fractures unoccupied by dikes. A single bulldozer trench dug by Mr. Grothe across one of the float zones exposed banded fluorite rock about 3 feet thick.
Ore fragments as much as a foot across have been brought to the surface in frost boils in the alluvium of Lost River, and float ore occurs in distinct linear runs across the wide tundra-covered bench west of the river to the point where bedrock appears. Here banded and veined fluorite-beryllium rock crops out as lenticular masses up to 12 feet wide and 100 feet long, and a combined replacement vein and stringer lode continues for several hundred feet along a fracture zone trending about west. Several brown-weathering dikes follow some of these fractures. The western continuation of ore has not been delimited.
The ore near the Bessie and Mabel prospect in in thin-bedded medium-gray to darkgray dolomitic limestone, probably of latest Early Ordovician age, which is overlain to the west and north by argillaceous limestone believed to be of early Early Ordovician age. These relations suggest that the dolomitic limestone is part of a thrust sheet ( fig. 2) . A small mafic pluton intrudes the dark dolomitic limestone about 100 yards south of the ore outcrops.
Analyses o*f bulk samples of ore and of selected specimens of ore from outcrops near the Bessie and Mabel prospect and from linear float runs east of Lost River are given in table 5.
BAPID RIVER
The beryllium deposits in Rapid River lie 4| miles by air S. 65°W. from Lost River mine ( fig. 1 ). They consist of veins and pipes of fluorite-beryllium ore and of stringer lodes or stockworks in fractured argillaceous limestone. The general geology is shown in figure 3 . The deposits are alined in a zone about 4,400 feet long and 1,000 feet wide trending N. 85° E. across Rapid River, a tributary of Lost River. The ores are similar to those previously described, although tourmaline is more common in the Rapid River ores than elsewhere.
The best deposits exposed lie east of Rapid River on a wide bench covered by a thin veneer of frost-riven limestone and tundra. Within this area, which is about 1,200 feet long and 800 feet wide, ore occurs as replacement veins as much as 300 feet long and as elliptical pipes as much as 30 feet long. These lie within areas containing abundant float fragments of ore that show the underlying limestone contains veins and veinlets as much as 1 foot thick. The more continuous veins, which can be traced by surface float, strike parallel to the main fault. Numerous preore lenticular dikes of quartz diabase intruded fractures nearly parallel to the veins. Near the dikes and veins, the argillaceous limestone has been completely brecciated and dolomitized. About 1,300 feet south of the best ore, a swarm of larger and more continuous dikes, including quartz diabase and rhyolite porphyry, strikes subparallel to the ore-bearing fault and cuts a thrust plate exposed on the hill to the east. Only small amounts of fluorite -beryllium ore have been found along these dikes.
Both the fluorite-beryllium veinlets and the quartz diabase dikes continue west of Rapid River into an area covered more deeply by tundra and alluvium where only a little ore crops out, commonly as selvages along dike walls. This area lies just north of a thick dolomite breccia, which may mark the continuation of a major fault to the west that dips south at a low angle, outside the area of figure 3 . Dikes of quartz diabase cut the dolomite breccia, but no fluorite-beryllium ore is known to be associated with them. A sample of stream sediments from a tributary entering Rapid River from the west, just south of the area shown in figure 3, contains 15 ppm (parts per million) beryllium.
Small veins and fragments of fine-grained gray quartz containing minor fluorite and calcite are common in the argillaceous limestone north of the beryllium-bear ing veins, and the fault east of the main ore zone is filled with quartz. No quartz occurs in the fluorite ores.
Samples from the Rapid River area gave the results shown in table 6.
TIN CREEK
The beryllium deposits in Tin Creek are about 1-3/4 miles southeast of the Lost River mine. Figure 1 shows the location, and figures 2 and 4 show the geology of the area. Two distinct types of deposits are present, veins and veinlets of the usual fluorite-diasporechrysoberyl-mica type common elsewhere, and beryllium-bear ing skarn (tactite) at the margins of a medium-grained biotite granite that intrudes limestone. The fluorite-beryllium ores at Tin Creek locally contain considerable manganese and in general more mica and sulfide minerals than they do elsewhere. Weathering of the sulfide minerals in some of the veins has produced a porous ore stained heavily with limonite. Samples of this type of ore are referred to as "oxidized ore" in table 7. The skarn ores have been described by Knopf (1906) and, inasmuch as they are of relatively low beryllium content, they are not here considered as a potential ore of beryllium. The better deposits are replacement veins which formed in fractures which occur radially around the south margin of the granite. Rhyolite porphyry and porphyry dikes containing conspicuous feldspar phenocrysts intruded the granite and country rock along some of the radial fractures prior to the formation of the fluorite-beryllium veins. Dikes were injected also along numerous faults of the regional systems striking N. 85° E. and N. 40-50° W. Very little fluorite -beryllium ore has been found along these dikes, whereas many of the veins are localized at margins of the dikes which intruded the radial fractures on the south margin of the granite (fig. 4) .
The most promising vein can be traced for about 700 feet and reaches a maximum thickness of 8 feet. Other veins, most of which are recognized only by linear runs of float in frost-riven bedrock, can be traced for several hundred feet but are of unknown thickness. Smaller veinlets as much as 6 inches thick ramify in the limestone on the south margin of the granite, where they give rise to abundant float. A few of the larger veins continue into the granite for short distances.
Base-metal veins near the granite have been described by Knopf (1906) and by Steidtmann and Cathcart (1922) , as were in the tin deposits, and are not discussed here. With respect to exploration in other areas, it is important to point out that most of the fluorite-beryllium veins at Tin Creek lie well away from the granite beyond the berylliumbearing skarns and do not coincide with the tin deposits. This physical separationbetween 
AREAS FAVORABLE FOR PROSPECTING
Other areas on the western Seward Peninsula that are considered favorable ground for prospecting are shown on figure 1 and discussed below. Geochemical reconnaissance has already been done in some of these, and results have been encouraging. In other areas where geologic conditions are considered favorable, no geochemical reconnaissance has yet been carried out.
LOST RIVER-BROOKS MOUNTAIN AREA
The results of sampling stream sediments and slope wash from the drainage basin of Lost River are shown on figure 5. Beryllium in amounts as high or higher than that found in Tin Creek occurs in slope wash from the south margin of the granite of Brooks Mountain. This may be contained in disintegrating idocrase which often contains a high percentage of beryllium (Warner and others, 1959, p. 17) and which is widespread in the contact rocks around the granite. However, the beryllium may have been derived from deposits, partly exposed in several prospects at the "^^^y>: margin of the granite, that contain abundant fluorite as well as sulfide minerals. Several northwest-striking veins cut the limestone on the ridge northwest of these prospects. The lodes near the south margin of the granite of Brooks Mountain have been described in some detail by West and White (1952) . The similarity to the Tin Creek area is striking.
Where the Ida Bell dike of the Lost River mine crosses the south headwaters of Cassiterite Creek ( fig. 2) , T. E. Smith obtained float pieces of fluorite-beryllium ore that contain 0.58 percent BeO. This area should be examined in detail.
KING RIVER
In the second small tributary entering King River ( fig. 1 ) from the east, a small pluton similar to that south of the Bessie and Mabel prospect intrudes argillaceous limestone. Brown-weathering dikes extend westward and eastward from this pluton. The area has not been prospected for beryllium deposits, but the similarity to the area herein called Lost River valley suggests that it should be prospected.
AREA EAST OF TIN CREEK
Faults of the persistent system striking eastward from Rapid River to Tin Creek continue at least into the headwaters of the next streams about 2 miles east of Tin Creek. Brown-weathering dikes also continue east of Tin Creek, and the area should be prospected.
EAR MOUNTAIN
At Ear Mountain, 41 miles N. 40° E. of the Lost River mine ( fig. l) ,a porphyritic biotite granite that intrudes schistose limestone of the Port Clarence is accompanied by tin, fluorite, and sulfides. The general geology, taken from a map prepared by P. L. Killeen (1945) , is shown on figure 6 . The beryllium content of stream sediments and alluvium collected 
CAPE MOUNTAIN
Aporphyritic biotite granite intrudes limestone at Cape Mountain at the western tip of the Seward Peninsula (figs. 1 and 7). Lode and placer tin deposits are associated with the intrusions. The granite and surrounding limestone are cut by fractures, many of which are intruded by dikes (Steidtmann and Cathcart, 1922) . Geochemical reconnaissance shows anomalous amounts of beryllium, which are not, however, as great as those at Ear Mountain and Lost River. Prospecting will be hampered by the tundra which covers most of the area surrounding Cape Mountain on the east and north. The geochemical data are insufficient to prove or disprove the existence of beryllium deposits, but additional prospecting is warranted.
POTATO MOUNTAIN
At Potato Mountain ( fig. 1) , the slate is cut by numerous quartz veins containing cassiterite and by several types of dikes (Steidtmann and Cathcart, 1922 diamond drilling by the U.S. Bureau of Mines has disclosed kaolinized veins containing tourmaline andcassiterite (J. J. Mulligan, oral communication, 1961) . Although beryllium may be associated with the tin lodes, the bedrock is slate. The presence of the slate bedrock is considered an unfavorable factor because fluorine-bearing solutions would not react so readily with slate as with limestone, and beryllium lodes, if they exist, would likely be narrow. Prospecting would be difficult because of the almost continuous tundra which mantles the entire area. However, the area may warrant geochemical exploration.
BLACK MOUNTAIN
At Black Mountain, some 14 miles due east of Lost River ( fig. 1) , a biotite granite pluton intrudes slate and the Port Clarence Limestone. The general geology of the area is described in some detail by Steidtmann and Cathcart (1922) , whose geologic map is reproduced in this report as figure 8. Although no tin, boron, or fluorine minerals are known around the granite, skarn and veins containing pyrite and arsenopyrite do occur. Several sets of faults cut the limestone, and some are intruded by dikes. Beryllium could be present.
SUGGESTIONS FOR PROSPECTING
These beryllium ores are not of a common, well-known type and can easily be overlooked. It seems worthwhile, therefore, to make available to future searchers experience gained by the writer over several seasons.
It should be emphasized that the fluoriteberyllium rock can be recognized visually, although some practice is needed if it is in dolomite. All the deposits discussed in this report were discovered in this manner. The chief value of the beryllium detector is to confirm the beryllium content of the ores and to trace ore zones through areas covered by tundra. The detector proves valuable in tracing ore into dolomitized limestone but is no substitute for careful prospecting. A prospector who has examined any of the lodes discussed herein to familiarize himself with the ore has a good chance of recognizing other lodes that may crop out elsewhere.
Geochemical reconnaissance by use of stream sediments is of value for outlining broad areas that contain beryllium lodes and is considered to be the best method available for prospecting in areas not covered already by such reconnaissance. In our work, we took a bulk sample of the fine-grained sediment found in the lee of boulders in most streams. Most of this sediment passed a 40-mesh screen. If it proved impractical to secure such sediment, larger amounts of coarser material were screened to obtain sufficient material. On hillslopes without streams, sediments in rivulets or water-sorted alluvium were sampled. A dependable method using an ultraviolet light and common chemicals to determine trace amounts of beryllium has been developed by the Geological Survey (Patten and Ward, 1962) and can be applied in the field.
The background content of beryllium in sediments from the limestone areas was determined to be less than 2 ppm. Values between 3 and 10 ppm are definitely anomalous, and experience shows that where values are consistently greater than 15 ppm, megascopic amounts of fluorite-beryllium vein material are present either in the stream bed or in bedrock nearby. If values reach 30 ppm in areas without noticeable skarn in bedrock or in the stream bed, veins as large as those in Tin Creek or Rapid River probably exist within a few hundred feet; if values are found in excess of 100 ppm, large quantities of ore should be found within a few dozen feet either in place or as numerous boulders in the creek bed, as is true in Camp Creek.
In prospecting new areas,particular attention should be paid to the limestone surrounding granites and to limestone areas qontaining dikes that weather dark brown. Present experience indicates that areas having numerous short dikes alined along theN. 70 85° E. fault system are more likely to contain fluorite-beryllium deposits than areas containing large and continuous dikes of rhyolite. The vicinity of dark dikes is considered more favorable than that of rhyolite and rhyolite porphyry, which are usually more closely related to tin deposits.
In areas containing tin lodes, as at Ear Mountain and Cape Mountain, attention should be focused on surrounding areas, particularly if dikes or fractures can be found nearby. Above all, any distinctly dark colored area in the usually gray or white limestone should be examined, especially if the dark area has a tinge of purple. Faint linear trends in thin alluvium on upland areas should be examined in detail.
Most of the ore is noticeably heavy because of its high fluorite content. It is more resistant to frost breaking than most of the argillaceous limestone, and blocks as much as 6 inches in diameter can be found in float runs on gentle slopes where the associated limestone fragments seldom exceed an inch or two. In places the late fluorite veins cutting some of the ore have an unmistakable light bluish to purple coloration. Most of the fluorite in the ores, however, is fine-grained and white to grayish, and cannot be recognized easily.
Because all the promising lodes found to date are in limestone areas, the broad expanses of limestone in the York Mountains and to the east and north of Black Mountain should be prospected before attention is paid to the slate outside those areas specifically discussed in this report.
The fact that all the known lodes discussed herein consist of the usual fluorite-diasporechrysoberyl type does not preclude the possibility that other types may also exist.
